Pitfall sampling of terrestrial arthropods was carried out at an arable field in West Sumatran highland (all. 900-1000 m a.s.l.) during
In West Sumatra, population dynamics has been studied for phytophagous beetles such as ladybird beetles Epilachna and tortoise beetles Aspidomorpha, and the stingless bee Trigona minangkabau (Nakamura et aI., 1988 (Nakamura et aI., , 1990 Nakamura & Abbas, 1989; Inoue et al., 1993) . The populations of the phytophagous beetles showed complex fluctuations with large amplitudes, which may be associated with climatic fluctuation (e.g., drought caused by EI Nino) and synchronization in developmental stages among individuals at local scales. The dynamics of colony numbers of the social stingless bee was more stable. Under the strongly seasonal condition of rainfall in east Java, tortoise beetles T. SOTA Aspidomorpha showed a clear seasonal population trend in which the population declined during dry season (Noerdjito & Nakamura, 1999) . Population dynamics of ground-living arthropods has not been studied in the tropical South East Asia. A convenient method to analyze ground-living arthropod community is pitfall trapping. A longterm periodical sampling gives information of temporal changes of abundance and community composition of arthropods, whereby we can know the correlation of species abundance with climate or other factors. Further, arthropods captured may be used to determine the life cycle of species through determination of developmental stages and reproductive conditions. Ground-living arthropod fauna in cultivated fields includes both crop pests and predators, and potentially important for management of food crop production. Analyses of life history, population dynamics, and community ecology of such arthropods are the essential basis of integrated pest control. In West Sumatra, highland areas are important for cultivation of vegetables and tea plants which have high economic values. In August of 1994, we started a pitfall sampling at an arable field of Sukarami, Solok District, to elucidate (1) patterns in the temporal fluctuation in abundance of arthropod populations, (2) life history of arthropod species in terms of seasonal changes in age structure, and (3) correlation between climatic factors and arthropod population dynamics. In this paper, we present a result of preliminary analyses on the fluctuation in abundance. Detailed analyses for each taxa for which species-level identification is made will be published elsewhere. 
STUDY SITES AND METHODS
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Pitfall sampling was carried out from August 1994 to September 1995 and from March 1996 to August 1997 at three sites in the experimental field of Balittan Sukarami (Sukarami Research Institute for Food Crops) at altitudes of 900-1000 m (see Fig. 2 ). Of the three sites, site A was in grassland surrounded by a perennial shrubby weed, Solanum lorvum, banana, Persea americana and coffee trees. Site B was a plot with S. lorvum, banana and tall grasses and shrubs. Site C was grassland with shrubs. Pitfall sampling was carried out fortnightly at the three sites. At each site, 15 traps (5 by 3 rows) were placed at 3-m intervals. Plastic cups (10 cm diameter at opening, 9 cm diameter at bottom, 7 cm deep) were buried in the ground, and 150 ml of KaWe's solution (95% ethanol: formalin: acetic acid: water; 17: 6: 2: 28, in volume) was put into the cup for preservation of collected animals. Each sampling required 72 h. On the first day, the pitfalls were set at 9:00 a.m. On the fourth day, at 9:00 a. m., animals trapped were collected from 15 traps of each site, kept in a bottle with 70% ethanol. Monthly rainfalls and temperature conditions at Sukarami are shown in Fig. 1 . The rainfall is weakly seasonal. Temperature conditions are relatively constant, but less rainy months are hotter. Table 1 shows the total numbers of terrestrial arthropods and annelids (oligochaetes) collected by IillJ site B 1: 
RESULTS
Taxonomic composition
Carabldae and Bra<.:hinidae pitfall traps. Ants were the most abundant (73% of total captures), followed by spiders (14%), Orthoptera (4%), Coleoptera (3%), earthworms (2%). Dermaptera (1.4%), and Isopoda (1.3%). Minor groups «0.6%) were Chilopoda, Diplopoda, Blattodea, Heteroptera, and larval Lepidoptera. Flying insects were also collected, such as dipteran flies and hymenopteran wasps, which were not used for the present analysis. Those insects might be attracted to chemicals in the Kahle's solution. The taxonomic composition was similar among the three sampling sites, although there were consistent differences in the abundance among sites in most taxa (Table 2) .
Seasonality in abundance Figure 3 shows monthly mean captures of three different sites for each group. Seasonality in abundance was tested by ANOYA in which the effects of site and month on the number of captures for different taxonomic groups were analyzed (Table 2). Significant difference among monthly captures was found for Isopoda, Chilopoda, Diplopoda, Dermaptera, Orthoptera, and carabid beetles (Carabidae and Brachinidae). In these taxonomic groups, the captures were relatively high in April to May (before the drier month) and in September to October (before the wettest months). Other dominant groups such as ants, cydnid bugs, and spiders were abundant throughout the year. between different taxonomic groups (Table 3) . By using cluster analysis based on those correlations, we could find the following three different patterns. The first group consists of spiders, ants, Orthoptera, and Coleoptera that were consistently abundant and shows least fluctuation in the captures. The second group (Isopoda, earthworms, Dermaptera) shows large fluctuation in the captures, which was synchronized among taxa. The third group (Chilopoda, Diplopoda, Blattodea, Heteroptera, Lepidoptera) shows frequent up and down of the captures, but the maximum levels of abundance were low.
The relationship between fluctuations in the capture and rainfall was analyzed by regression, in which the capture at each sampling was regressed on the two-week precipitation preceding 0 to 6 weeks before the sampling (Table 4) . In most taxa, rainfall had negative effect on the captures, and its effect was strongest at the time lag of two weeks.
DISCUSSION
The arthropod community captured by pitfall traps at Sukarami is characterized by the numerical dominance of ants. Among predators, terrestrial spiders are relatively abundant. Coleoptera such as carabid beetles were very few though they are major significant predators in similar habitats of temperate zones. The captures of major taxonomic categories continued throughout the study period.
This probably reflects continuous activity of terrestrial arthropods under the weakly-seasonal tropical conditions.
Although we could not obtain evidence for strictly seasonal appearance of any taxa, the captures of some taxa were significantly different among month and might be associated with the rainfall pattern. There was a tendency that the captures of those taxa were high before the drier month (AprilMay) and before the wettest months (September -October). Kato et at. (1995) analyzed light trap data for one year at Sarawak in Borneo, where rainfall is weakly seasonal as at Sukararni, and found that captures of most taxa are seasonal though the fluctuation pattern varied among taxa.
The interpretation of seasonal abundance data obtained by trapping relies on knowledge about life history (Wolda, 1988) . In addition, taxonomic resolution of the data is an important factor for proper interpretation of the ecological phenomena. At an inland forest area of northern Sulawesi where rainfall is non-seasonal but highly fluctuates among months, Paarmann and Stork (1987) studied seasonal changes in gonad maturation of carabid and cicindelid beetles collected by various sampling methods for one year. They found that in some carabid species peak of reproductive activity occurs around January and the reproductive activity is reduced around July (cooler periods of the year). In contrast, tiger beetle species showed more or less continuous reproductive activity throughout the year. Thus, some carabid species may exert seasonal control of reproduction, and further evidence is needed to confirm this.
We found significant negative correlations between captures and rainfalls with 0-to two-week lags. At present, the reason for this correlation is unclear. However, since significant correlation was found most frequently at time lag of two weeks (census interval), the direct effect of strong rainfall on trapping efficiency was unlikely. Instead, strong rainfall may have directly reduced the abundance of some terrestrial arthropods. In the light trap census in Sarawak, Kato et at. (1995) reported both positive and negative correlation between rainfall and capture in some insect taxa. Inoue et at. (1993) showed that rainfall could affect populations of Epilachna vigintioctopunctata by lowering hatchability of eggs and decreasing adult survival (residence) time. Also, they showed that colony foundation by the stingless bee Trigona minangkabau was suppressed both too much and too few rainfall. Thus, rainfall pattern could have significant effects on the abundance of arthropods.
A part of the specimens obtained by our sampling, such as ants, spiders, and orthopterans are currently identified to species, and more detailed analysis of their life histories and population dynamics will be published elsewhere.
